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(57) Abstract: 

PURPOSE: To attain a wide pass band with a comparatively simple 
structure and to reduce the cost more in comparison with the device 
using Au by forming an interdigital transducer (IDT) with a Ta or W thin 
film on a Y-cut X propagation LiNb03 substrate. 

CONSTITUTION: An IDT 4 is formed with a Ta thin film on a Y-cut X 
propagation LiNb03 substrate 3. A W thin film may be used in place of 
the Ta tin film. A large electromechanical coupling coefficient (k) is 
obtained over a wide range of the thickness of the Ta or W film by 
forming the IDT 4 with the Ta or W thin film in this way and a love wave 
is stimulated. When a VCO is formed for a wide range in the thickness of 
the Ta or W film, the range of variable frequency is widened. Moreover, 
since the Ta or W is in expensive more than Au, the cost is reduced. 
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CLAIMS 
[Claim (s)] 

[Claim 1] LiNb03 of Y cut X propagation Love wave device which formed on 
the substrate the INTADIJITARU transducer (it omits Following IDT) which 
excites a Love wave with Ta thin film. 

[Claim 2] LiNb03 of Y cut X propagation Love wave device which formed on 
the substrate IDT which excites a Love wave with W thin film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the Love wave device 
which formed IDT which excites a Love wave with Ta thin film or W thin 
film. 
[0002] 

[Description of the Prior Art] The conventional Love wave device is 
LiNb03 of this Au thin film 11a, although Au thin film 11a is formed on 
LiNb03 substrate 10 of Y cut X propagation as shown in drawing 8 . Since 
the adhesion force to a substrate 10 is weak, it is LiNb03 first. Thin 
film lib, such as Cr, is formed on a substrate 10, and, subsequently to 
these thin film lib top, such as Cr, Au thin film 11a is formed. And 
IDT11 is formed using a photolithography technique etc. 
[0003] Moreover, that for which the conventional Love wave device used 
the Rayleigh wave is used widely. 

[0004] Moreover, as shown in drawing 9 , it is LiNb03 of Y cut X 
propagation. After forming IDT21 with aluminum thin film on a substrate 
20, it is reported to Japanese Patent Application No. 05-004815 that a 
Love wave is excited also in the structure which formed Zn022 on it. 
This Love wave is LiNb03. It can excite by preparing a metal thin film 
with acoustic velocity smaller than this substrate on a substrate. 
[0005] Moreover, also when not a uniform thin film but a metal strip is 
formed periodically, it is indicated by the following reference that a 
Love wave is excited. "Shimizu, the Love wave mold surface acoustic wave 
substrate of the Mi zunuma : quantity association (K2 is about 0.3), the 
Institute of Electronics and Communication Engineers technical research 
report, US 82-35 and Suzuki, the application : Institute of Electronics 
and Communication Engineers technical research report to the propagation 
property and its IDT resonator of the Love wave type surface acoustic 



wave in Shiraizu : Au-Strip-Array/YX-LiNb03 structure, US 86-37." 
[0006] 

[Problem (s) to be Solved by the Invention] However, since a process 
becomes complicated since Cr etc. is used as a substrate of Au thin film 
electrode, and Au is used for the Love wave device using the 
conventional Au thin film electrode, it has the fault of becoming 
expensive. 

[0007] Moreover, the Love wave device using the Rayleigh wave has a 
small electromechanical coupling coefficient k, and is difficult to 
attain broadband-ization of a passband. 

[0008] With the above-mentioned reference, it is Ag, BG0 (Bil2Ge020), 
and Si02. And although the analysis about the Love wave at the time of 
using Au thin film is made, the report is not made about the case where 
Ta thin film and W thin film are used. 

[0009] Therefore, this invention aims at offering the Love wave device 
which IDT can be formed [ device ] and can excite a Love wave with the 
different ingredient of another **, i. e. , Ta and W, into the Love wave 
excitation IDT ingredient in these conventional examples. 
[0010] 

[Means for Solving the Problem] The means against the technical problem 
of this invention is as follows. 

[0011] 1. LiNb03 of Y cut X propagation Love wave device which formed on 

the substrate IDT which excites a Love wave with Ta thin film. 

[0012] 2. LiNb03 of Y cut X propagation Love wave device which formed on 

the substrate IDT which excites a Love wave with W thin film. 

[0013] 

[Function] This invention is the Y cut X propagation LiNb03. On a 
substrate, IDT is formed with Ta thin film or W thin film, the big 
electromechanical coupling coefficient k is obtained in Ta and the large 
range of the thickness of W, and a Love wave can be excited. 
[0014] 

[Example] Below, the example of this invention is explained with 
reference to a drawing. As the 1st example, Ta thin film explains that a 
Love wave is excited, and the Love wave device which has IDT formed with 
this Ta thin film is shown. Drawing 1 is LiNb03 of Y cut X propagation. 
It is the analytic structure Fig. of the Love wave which prepared 
uniform Ta thin film 2a on the substrate 1. In drawing 1 R> 1, drawing 2 
takes standardization thickness HTa/lambda which standardized the 
thickness HTa of Ta thin film 2a with the wavelength lambda of a surface 
wave along an axis of abscissa, and takes the surface wave rate V along 
an axis of ordinate, the broken line currently drawn by the place with a 



surface wave rate of 4079m in drawing — LiNb03 The late transverse-wave 
rate spread to X shaft orientations is shown. A surface-wave rate is a 
false surface wave in the large range, and serves as a Love wave from 
this transverse-wave rate in the small range. Since it is not just going 
to consider as the purpose of this invention about the rise and fall of 
this false surface wave and a Love wave, and the phenomenon of an 
appearance, reference is not made any more. On the other hand, when the 
appearance of the Love wave of this opening is seen with a 
standardization thickness HTa/lambda shaft, it turns out that excitation 
initiation of the Love wave is carried out by HTa/lambda =0. 03. And the 
surface wave rate V is small as the thickness of Ta thin film 2a in 
drawing 1 becomes large. In addition, the short Love wave is excited 
from standardization thickness HTa/lambda =0. 

[0015] Moreover, the surface wave rate of the Rayleigh wave is also 
shown in drawing 2 at coincidence. Most phase velocity of the opening 
condition of the Rayleigh wave and a short condition is in agreement, 
and the electromechanical coupling coefficient k expressed with the 
difference of this opening and a short phase velocity has almost become 
zero. It is shown that the Rayleigh wave is hardly excited with an IDT 
electrode. Moreover, the Rayleigh wave has stopped easily being able to 
become a spurious cause, in case it is separated from the surface-wave 
rate of a Love wave, and the surface-wave rate of the Rayleigh wave and 
a Love wave is used. 

[0016] By the way, it adds about opening used in the above-mentioned 
explanation, and the short place to mean. 

[0017] A piezo-electric basic type is expressed by the bottom type. 
[0018] Ti =ci jS j-emiEmDn =enhSh+epsilonnmEm — here Ti : Stress Dn : 
Electric flux cij : Elastic coefficient enh : Piezoelectric constant 
Sj : Distortion Sh : Distortion emi : Piezoelectric constant epsilonnm : 
Dielectric constant Em : Electric field therefore — opening — the 
above-mentioned piezo-electric radical — formal — setting — Em !=0 
being at the time and being short — Em =0 It is at the time. 
[0019] Drawing 3 is drawing where standardization thickness HTa/lambda 
was taken along the axis of abscissa, and it took the electromechanical 
coupling coefficient k along the axis of ordinate in drawing 1 . From 
this drawing 3 , by standardization thickness HTa/lambda =0. 04, it 
becomes an electromechanical coupling coefficient k= 0. 54, and the 
greatest value is shown. Moreover, HTa/lambda = in the large range of 
0.03-0.15, it is k> 0.4 (40%), and in the large range of the thickness 
of Ta thin film 2a, when VC0 is constituted, broadband-ization of 
frequency tuning range will be attained. 



[0020] it is shown in drawing 4 — as — LiNb03 of Y cut X propagation 
with die length of 2.0rara, a width of face [ of 1.8mm ], and a thickness 
of 0. 5mm a substrate 3 top — an electrode finger — IDT4 with logarithm 
N= 25 and pitch 9. 9micrometer between electrode fingers, a decussation 
width of face [ of an electrode finger / of 495 micrometers ], and a 
thickness of 0. 7 micrometers was formed with Ta thin film. The impedance 
characteristic of the Love wave device in this case is shown in drawing 
5 . 

[0021] Below, W thin film explains that a Love wave is excited as the 
2nd example, and the Love wave device which has IDT formed with this W 
thin film is shown. In drawing 1 , W thin film 2b is used instead of Ta 
thin film 2a in the 1st example, and it is the thickness HW of this W 
thin film 2b. The property at the time of taking standardization 
thickness HW / lambda standardized with the wavelength lambda of a 
surface wave along an axis of abscissa, and taking the surface wave rate 
V along an axis of ordinate is shown in drawing 6 R> 6. This drawing 6 
supports drawing 2 of the 1st example, and since having explained in 
drawing 2 is applied almost similarly, detailed explanation is omitted. 
[0022] This drawing 6 shows that the Love wave of opening is excited in 
the range of larger standardization thickness HW / lambda than HW / 
lambda= 0.028. 

[0023] Drawing 7 is the case where took standardization thickness HW / 
lambda along the axis of abscissa, and it takes an electromechanical 
coupling coefficient k along an axis of ordinate. From this drawing 7 , 
by HW / lambda= 0. 04, it is set to k= 0. 52 and the greatest value is 
shown. Moreover, it turns out that it is set to k> 0. 40 (40%) in the 
large range of HW/lambda=0. 028-0. 15, and broadband-ization of a passband 
is attained in the large range of the thickness of W. 
[0024] 

[Effect of the Invention] This invention is the Y cut X propagation 
LiNb03. Since IDT is formed with Ta thin film or W thin film on a 
substrate, according to comparatively easy structure, in Ta and the 
large range of the thickness of W, the big electromechanical coupling 
coefficient k is obtained and broadband-ization of a passband can be 
attained. Moreover, since Ta and W are cheap ingredients compared with 
Au, a cost cut is realizable. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] Structural drawing used for the analysis of the Love wave in 
this invention 

[Drawing 2] The property Fig. of the surface wave rate V to 

standardization thickness HTa/lambda in the 1st example 

[Drawing 3] The property Fig. of an electromechanical coupling 

coefficient k to standardization thickness HTa/lambda in the 1st example 

[Drawing 4] The gestalt Fig. of the 1st example 

[Drawing 5] The impedance-characteristic Fig. of the 1st example 

[Drawing 6] The property Fig. of the surface wave rate V to 

standardization thickness HW / lambda in the 2nd example 

[Drawing 7] The property Fig. of an electromechanical coupling 

coefficient k to standardization thickness HW / lambda in the 2nd 

example 

[Drawing 8] Structural drawing of the conventional example 

[Drawing 9] Structural drawing of other conventional examples 

[Description of Notations] 

1 Y Cut X Propagation LiNb03 Substrate 

2a Ta thin film 

2b W thin film 

3 Y Cut X Propagation LiNb03 Substrate 

4 IDT 
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DRAWINGS 



[Drawing 1] 
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